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ABSTRACT 

PURPOSE: To form an even non-single crystal semiconductor layer in high 
channel mobility as a non-single crystal semiconductor layer for TFT on a 
glass substrate at low temperature in relation to the title non-single 
crystal semiconductor device. 

CONSTITUTION: A non-single crystal semiconductor layer in particle diameter 
1/2-4 times of the film thickness preferably in 500 angstroms -8000 
angstroms is formed on a glass substrate. Besides, this semiconductor can 
be manufactured on the glass substrate by forming an amorphous silicon 
layer by CVD step using disilane gas to be annealed for solid deposition. 



(ma*m&nif up) (12) j£ || 


1 fF 


: ^ ^ (A) (IDttffUiMkM** 








#^^4-245482 










(SDln^Cl. 1 MffiilE^ ffJ*Jg 




F I 




H 0 1 L 29/784 








21/20 91.71 - 


-4M 






21/205 7739- 


-4M 






9056- 


4M 


H 0 1 L 




9056- 


4M 




oil k_ 








ttvmmm^ #^3-29411 




<71)iiJ8fA 












(22) tfcPH W-m 3 ^(1991) 1 30B 












(71>ffi«A 


000153878 






















(72) fSQJi# 


H-FH 








^ffi^^KQ #:**-T @13# 1 # x< 














(74>ft3A 




(54) i&wnzm &&i££k¥m{*mmiiz:<»mi&7:m 






(57) 

















4fgT?#0. »iL<ii5 0 0A-8 0 0 0A^^5 



—445— 



1 

[BijRrR 2 J ^tB^¥«af ^T^^SA* 2 5 
0 A- 8 0 Q 0 AT*^it*#^i^is*^ifS« 

mi£*k 3 ^- 5 0 'OA 

^62p o b a r * 3 £ £ t ir * i 

[p 0 0 1 j 

LfcaH*h^^5?X^ (Thip Fi ip Transistor. aTT 

[ p o b 2 j ; 

[0 0 0 31" a*, H*1«±©TFTH9 0 o<c^_h 
10 0 0 4] W*>. #5XS«J:KM;ttf >^> (s i 

(LPCVDS) laOT^^j^yU^V (a-S 

[0 0 0 5] 0ffi5Sfi2-££>£:#>t;:^ (i) 
PS PA 7—— JI/t5*it <fc (2) tf— T— — 

[0 0 0 6] <1) CO^^f^T^— Jt-^ti^Jxi^ 5 5 
01C-6 0 0 rc75®iacD^3«??ffl^;^-C8S#Pfl'-5 6 3$ 

S. I^iitl^L^^SCir^L^MOSFE 



2) »9fl¥4 - 2 4 5 4 S 2 

2 

/V • sec a*f#Snfc£l> -5 L^L. L£ 

[0 0 0 7] (2) tr*-7 — -JWSfia 

^^til/i\ifb s f ej jz*3tt5N-4 r >*)i<D&mm 

O&JzWi 10 0 cmK /V ■ sec Kif"f « fc^ ? d £ t> 
{0 0 0 8] 

[6 Q Q 9} i:I^5^ MIS (1) 0)^?>i3Z>&m^ 
h 3 5cm' /v'- sec ^0,- P -^-f 
[0 Q \ 0] (2) CDU — if— — ;UjiTfl5J5£L 

[ooi i] se^'r, *f8efl<D§wt$*-f y^>y3a« 

fflOTFT^fiS^ffiit^^ 
J(? [0 0 12] 

IKJ9*i5 0OA-2OOOA, m®\*2 S 0 A— 8 
0 0 0 AjM#£L^. 

[0 0 13] *6^Cfl)ftfr6*IJS"r4^*«ft¥i»* 
[0 0 14] 

[0 0 1 5] El 1, a 2 I§«^5TF 

[0 0 16] *»B^C0— |tJ6We***^XSS±«wC 
50 -MOS F ET^6&t'5TFT«:^^ J rati'&cO»jgX 



—446— 



(3) 



*$IS¥4 - 2 4 5 4 8 2 



[0 0 17] w4msA^«ffv«^iGfir«/^A. 



* to o i 8] **t7A^f7xatStt* i <£>$n^*sj$T 

[0 0 19] 
[3*1] 





«B ^ (<^-> 


*/ l J & (.S,0t) 






.2.3 




4- 


3-9-7 {JlOz) 


2 




3 




r 



[0 0 2 0] Ji(z*»s<o^'> 

^> (S i: He ) ^/X^^/zMECVDffil^^a 
~ S i|2^« 1 0 0 0 Atf>i3£T6£jg|T£ (H 1 
(a) #bb) . 

[0 0 2 1 ] J*S*frti£JlTO«0T*^ g £7 
S h Hb #X 10 0 SCCM 
J±;*7 0.3 To r r 

He #X 2 0 0 SCCM 

fln&iss 5 o or- 5 7 ot: 

^J¥eSftj$JK (^d — X V — h) 50A-5 0 0A 
[00 22] ^ira-S if2$5 5 0t- 6 0 OtT 

[0 0 2 3] #»J^U3>12' l:7^-^Kift(tS 

COS iO: I3*RFXA7^U >^CJ:OMfijcLfc 

T^r >*^«*BB?L'rs O 1 (b) «M8) . 
[0024] siO: W3**tr»*-hK:Y— hfcffcil 
4fflcos iO: 84' &m&ctz>« 

[0 0 2 5] h»ftK4 tbTtt, X/t^^U>y 

1(c) *BR) . 

[0 0 2 6] ^8^#ttJ^TOil9X&£. 40 
O: S 4^'JTorr 

izmmti i.s kw 
loot: 

$> — V y hlt^X h U— h (Ts) 15 0mW 
RIP 5 0 OA- 1 5 0 0 A 

( 0 0 2 7] IX iZ Z 7)±{Zy- h Sffiffl<Z)a - S i 8 



5' ZzMtitfTZ (mi (c) #flS) a 

[0 0 2 8] 1/^ Stffl^t2aRf<0X7^>^lcj: 
0, y— HgO/^- — >y<£fT y-hSfLK 
4, y-hmffi5^^^f^ (Hi (d> o 

[0 0 2 9] **>*m*JB<BV*^£l,T. —^j<D^ 

tf»J> <P) <t>^H-yi-^» (SI (e) #Hi) . 
[0 0 3 0] CCOU^X h 6 £*J«L, 3B2CO-f*>fT 

(B> -ft>^F-yi, C-MOSFE 

t^emst& (si (f) mm o 

[0 0 3 1 ] UiSX h 7 £i*i«|gv N* SSBS^T 

5 5 0 0tT2 4mmfmmL, K— /t> hcD?£ 

[0 0 3 2] £6t~#];U;£H 2 Sffl^^-^4 0 0t> 3 

*M^fclft*tt*MM>&i*-* (8 2 (a) »HH) • 

[0 0 3 31 Z<D'i£. SJS^rttlCX/^y^M >^C<fc^ 
XlBtftftliiUTS i 0 2 i8^ie)ct^ (i2 

(b) . 

[0034] stereos io 2 msi [ zzi>9^ h*— ;u 

[0 0 3 5] *^g^tCi3t^-Cti^^XS«Ji(Ca-S i 

-S i!i->7>^X^l^a-S i8c0^fi^r^2 

[0 0 3 6] 
[312] 



—447— 



(4) 



^Bfl¥4 - 2 4 5 4 8 2 









m j* 










(a- am) 


{'As*) 












sao 




2. 6f 


a, + 


tooo 


2-6 *ZO* 


/. /* rcf* n 


so.o 




2 






f&QO 




2, S& 




2000 


A 2 * /O* 














2000 


S04- 


7. £2 


s 


4QQQ 






28. S 








* 


r/OO 




2. *77 


# 


2000 


9.2*/<T* 


8, f(f*P 


T3. a 






*S3Q 




230Q 


6S~d 




0 


9O00 




r. 0 *rd* » 


A 










rOOO 


'2<2 


/. 23 


0.*S3 


SCO 




37« fd* P 


/f.3 





[0 0 3 7] ^2 (C*5^T> RNo. 1 - 5 \^J^3>iS 

He : 20SCCM, GE^J : 0. 3 Tor r » Si 
> Hi : lOOSCCMTS^ ££KNo. 6(i^>^> 

iH, /He : 8 0 0 SCCM, JE^0.8 Tor r -<?sfc 

[0 0 3 8] <t*5, i&tfo. stiRffawrsf^fc*, ^ 
[0 0 3 9] ^2ct r)W6*fti5 IC. No. 6 ^Tv- 

2xio ij /cdi 3 aTfcfit^t^txt 

[0 0 4 0] 2ztt*3&9l\Z&t't& a - S i St, * «J -> U 
3>R*CO#««S i IBtC01IKJ*,h¥*ieS. ^ftS. L 
*^*J5E»£<OS8«*:B 3 5 tC^T. 

[0 0 4 1] @3 te«»W5 0 0 A<B<h£\ Bl 4 ttRV 
j&UOOOAWtt, H5iiKW«2 0 0 0A0)i*«) 

[0 0 4 2] ^3 i:iOW^^J:^lC, »»**5 0 0 

tta»*C«d^-r-5. ^LT¥«ttg^3 0 0 0 AJ^JiEC 
43»t8»S(D^77^*S<a*. 84, HStti 

[0043] — ^«jjSu«T^tr<i:of#^n^o 

[0 0 4 4] 
[ft 11 



27Lm*KT 



[0 0 4 5] '-"CLiittll. qfct««f* m* S«T«&M 



[0 0 4 6] ±E»5S<fc0#S;!i>ftai<. fig^#< 
[0 0 4 7] $ etw^tta^** <ft*ltf> S i o ? 

[0 0 4 8] £>fc, ^6 7?^f^<, HflPA^iQftnrSii 

'J-^lMlxiO^ (A) aTlzKBA^dt 
Lfca*^T«»l*2 0 0 0 AS*£Tj&*'J 

[0 0 4 9] J^-hcD - t^J: 0> #»8«)itJ:0«* 
^BttSOOA^BSK, U— ^«8Scfc 0 8lJ*O 
A? «^ttli2 0 0 0 AAWSLt^tot/ci:*. 

[0050] H7$a*K^«Cck*#*«sa**a>*)B*c 

Ml/5:MOSFETOV c —Id ftitMT&'O. ^tt 
tilO" s (A) "C^-fo 07 (a) ttNft/^MO 
SFET^ttt?*0. &»Kt£5 0 cm 2 XV • sec 

[0 0 5 1] 13 7 (b) liP^r >^JLMOS FETCO 
t#ft-C^0. dcoiS^fe 2 4cnH /V ■ sec ^^ft^^r 

[0 0 5 2] 8 tt**^-tIWCi 0 Ml 

40 fcC -MOS-f ^CDEJKB (B8 Ca) <t 

-eoD#jf£?£^[a (1^18 (b) ^tk^-, 38^^ 

tzgia^D-trx-ej^iSL^T FT C -MOS-f >/^— ^ 
tt5 0 0 KH z l:»LTt»f^^-f y-f-v^aac** 

[0 0 5 3] rc0CT(7>lt>^ , ^-r*i^^xatS<i: 
[0 0 5 4] 3ifz. CDC -MOSFETCOf 

50 ^Acowwctft^LcoBiiwtiL/w^s/ao-cas. 



—448— 



(5) 



**B8¥4 - 2 4 5 4 8 2 



8 



[0 0 5 5] 

x £ m ^ isa :/ d -fe x c j: s #*ea#as*i * ^ T 

2 0cm 2 XV • sec , J£X±, N-f v>^;WS/f^ 
5 0cm 2 /V - sec , «±<fc+*>iB^ttCDT F T*Jgfifi 

[0 0 5 6] «?T» H8fCt>«=i*-F£«l<, ^ 
^0 1 ^Ill^0t^5 a 



20 



[031 *«9llc<kO»ritLfc«*5 0 0 AlZ&ifZli 
[04] *^lc£9J^U;fcJBtJ*l 0 0 0 Alz*5tt* 
[05] *SBMJC<fcO.JKdcLfclKJ»2 0 0 0 Afw*3tt* 

[0 7] *»BBfiD— *JfiW<»TFT60*ttia-r»-5. 
[08] *Ji«<OTFT«rffl^^ElBteCD 

[?W0)KW 
1 

3 S iO z I 

4 y-h|fcft« 

5 y—bttm 

8 s i o 2 m 



m 1] 



[0 2] 



(*>> 




<t>) 





U) 



3 

2* 




I 1 1 1 1 k 



I 

5 



—449— 



(6) *$fa§¥4 - 2 4 5 4 8 2 



[04] 



nj/o 



& it; SO 




-I 1 — I 1 — — I I I 





0>) 



m 



LP CM J 



9.W 



—450— 



(7) 



^R?4- 2 4 5 4 8 2 



[H8] 




svckH* 



jlrurnn 



[*«WJE 1 1 

to 0 0 1 ] 
[M3BJi^*JJf?^£P] 

lfc»ih7>vX? (Thin Film T r a n 

s i s t o HTTFTtl^) cD*£te£refe§-r t> 

[0 0 0 21 

CO 0 0 33 fit*. S«Ii±«)TFTtt9 0 0tH± 
[0 0 0 4] EP%, X3*&-b<C«X.«->^ > (S i 



H*) ^tffl^fc/7X7CVDiS^itECVDS 
(LPCVDffl tCct DT^eJl/^r ^y'J n> (a-S 
i) ffl«J5EfiS1*TMji&ijiLTett 

[0 0 0 5] BfflfiE*3ii:*fc:afrKtt* < 1> <SS"^S 

wnair-— ;vrs^ffi<t (2) u— - tf— 7— 

[0 0 0 6] C 1) CDgB$f«JT~— iVffittW^ti. 55 

or- 6 o orcoaiaooSsRSffl^^trs^w- s 6B# 

ffiT?«flt Lfc*3»»JBtC^« LfcMO S F E T K*3tt* 
N - f v > ^ iK7)»ftS <oS^:«tt 3 5cm 2 XV- s 
e c a«»S*ifc£^ 5 

[0 0 0 7] £;tyt#CD (2) If— 7— -JH£tea 

MOS F ET EC^tt^N-^A- >*;U<7D #1*1* fit 
lil00cm 2 /V-sec tcM"T^ £ £ 

[0 0 0 8] 

-5 — £2 (CMOS F ETT 

[0 0 0 91 t:^^ Hfl^ (1) <D'>7>tf*&K*^ 



—451— 



(8) 



*#BH i F4 - 2 4 5 4 8 2 



l;i6SL^MOSFETl:ti^tB. N --^-p >*A-GD 
»»*'****T't> 35cm 2 / V - sec T« 0 . P — 
^ r > * Jt^fM&SE ft? v^t: |d;^fflW^(a&#^ d <*: At 

ats- fcaf'f «# 3 * £ S 1 tfmm -c *> b . 

[poi2j ' ■ v ; 

cpai *»i*-r *&*>«#«] ni|ffia'ws^^T*fc 
2 fs- 4 © t?* **¥^'a*ajft:ia «m v z <t k «t 

T, 1#te©jU>TFT7^f#6tt£-'<t £ affile. >s 
*5, WJ5li5 0 0 A~2 0 0 0, A. eiU2 5 0A~8 
0 0 0 AfiW *Lt>. 

[00 13] SSK^WIfett^iSST***^^**: 
fiKL/ia - S | S*SffiEES ;* <hlCJ:oT{96n 
[0 0 i 4| 

-r-s. 

10 0 1 5 J HI. & 2 fi5fc$E9!<73 — nt&M-V&ZT F 

a4. a5«*s««)- ggifiMicjBeEUfcTF 
too i 6] *mm<»—nmmv&z>i} ; ?xmm.±\zc 

-MOS F E Td^BESTFTS:Jg5tr-51S^roSitX 
COO 1 7] »*ig||*3|flses-}gl«-r5S:4«), 

[0 0 18] *tt5A«5^SSIJSl cOSn#ffl5ET 
[0 0 19] 

[SI] 









67 












'* 2 ■ 











^> , f S -I : He ) .^fX^fflt/^ailC VDr^fCct 0 a 

- s j if 2 &m 1 0 0 0 A&mz^tfim-r z> (mi 

(a) 0k) : J 

[QQ2 IJ ^Sg^^fii^TOiiDT^a. 
S h Hp ^ L 0 0 SCCM 

0. 3To r r 

He#X * ■ 2 0 0 SCQM 

mmmm 45 otj ^ 5 7 or 

Kf«fi3S (^p-Xk-h) / 50A- 5 0 0 A 
[0 0 2 2) *(Ca - S il245 5 0t^80 OtT 

[0 0 2 31 HffisggLAc)8t 2 ' ^ -)i vmtmm 

COS i0 3 ffi5 3 £R FX/^^v^tJ J; 0 ^(tK L ^: 

u>*x Mr J; 0 CCDS i O2 ^3 — >y L 

X^^>^^^mHT%> (01 (b? #fiS) o 

[0 0 2 4] S i O2 R3 ^^b*fif±;|cV- hiSffclgS 
4^C0S i O2 84' Sr^'T'&p ^ 

[0 0 2 5] hS!ft^4<liUTf^ ^/^^^'J>^ 

1 (c) #.^) , 

[0 0 2 6] HE^^^UTCOiaOTT^. 
O2JE 4^'JTor r 

fiKJeiias 1 5 or 

^-y-yh^Mz-h CTs) 1 5 0mm 
m& 5 0 0 A— I 5 0 0 A 

[002 7] ±i-y— h nmm<n a - S il 

5 ' ^^ftt^> CIS 1 ( c ) #83) . 
[0 0 2 81 Uv 7 ^ h&m^fz. 2m$gV>^-J^> J 7\Z& 

4, y- h«iS5 ^fl^^-r^ (i^i (d) 5 

}iu> <p.) -r^>^ K-y-r^ (hi (e) o 
[00301 r<ou->** h6**»L. ^2oo-r^->n* 

(B) -r^">^H — T^L, C-MOSFE 
T$r^B£-T^> (1^1 (f) &M) 9 



—452— 



(9) 



1$$W4 - 2 4 5 4 8 2 



[0 0 3 1] *CU<>?* h 7 N 2 
5 s or; — 6 o ot:x-2 4WSI»]jftU H— A> h<7}« 

[0 0 3 2] 2 etCWAtfH* gBS*T4 0 OX:, 3 

[0 0 3 3] CCO*. SK^tetCX/^y^U >^tCj:o 
Cb) »SH) # 

[0034] <^trccos 10 2 R8i:n>^^ H*— ;u 



[0 0 3 5] *»«JCfe^>T«^5 7,S«±fCa - S i 

[0 0 3 6] 
[^2] 









m m- 

00 








itt J* 


* & 

{SI cm) 








r 


Too 








2. 6/ 








a n 






2 


SUO 




rsao 








ZQQQ 












SOO 


•* 


2000 




2* S3 




+QOQ 






28 S 






S30 




'TOO 




2.T7 




20OO 








m 


s 






23 OO 


65"5 


2.96 


* 


fQOO 






/- fS 




6 






raao 


fZ3 


/. 23 




SCO 




S7« SCf P 







[003 7j*2iz43^T, JHNo. 1-5 te->*v-^> 
#:*€:BH*Ts!c8tL,fc a - S i mv>T— 0 , eEHI 

H e : 2 0 0 S C C M > Rtl : 0. 3 T o r 
r, $ I 2 H* : 100S CCM7»5. i«No. 

!i2 0%S i H 4 /H e : 8 0 0 SCCM, J£t7 0 . 8 
To r r-Tl*JKL/ifea>T*5. 

[0 0 3 8] 3tt43, INo. 5(i«»^J»T* r Sfca&. 
[0 0 3 91 B2«tO«6^J:5f:, No. 6 t^T 

(i'.*«*«SW, 2 x l 0 1 9 /cm 3 jaTtfi^Ct 
[0 0 4 0] mtz*¥&*RIZtertZ> a - S i ^gfflfES_k 

feKwco^aas i wtoiRfft^ifte. it 

[0 0 4 1 ] S3 iiWW^5 0 0 Acoi*. B4 tiffin 

[0 0 4 2] ^3 CiO^^A^J:^ (3, «J?d* 500 
A<B<h£¥*$lfiaa*. 2 5 0 AJUTt'ft^^^^^ftS 
:i. j aa{c«*"r^, -^LT^t^^ o o oAwt:: 



[0 0 4 3] — SK, #ft*uteTSCl;:<fc9»*>tt£. 

[0 0 4 4] 

[Stl] 



) 



[0045] ;:tlMS, aJittfflf- m*;±W^S 

[0 0 4 6] JL?B»aJ;0^6A^»l<. 1SSA<**< 

[0 0 4 7] £ t>^^eSA^#<^:ntf, SiO, 

[0 0 4 8] ^fc, @ 6 T7K-r£0< - SR»7& s *eJraT«>«t 

[0049] i^±co z > 0. ^©jfficor <t^o^» 
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(10) 



^¥4- 2 4 5 4 8 2 



to 0 5 0] m 7 tt*a^ccj:$#*«sji«*ai#»*c 

«BELtMOSFET«)Vc-lD»ttHT»0, *8£$tt 
filO-* (A) Ttf-To 07 (a) ttN^V>*;UM 
OS F ET*#ttT&D, S^ft*«5 0 cm 2 XV • s e 

[ 0 0 5 1 ] m 7 (b) liPft>*^MO S F E T CO 

[ 0 0 5 2] ^t08 ^SgW;:J;9Jf2J&L 
&C -MOS-f ^CDESSB (gl8 (a) #39) £ 

■e<D*if^iS^a (B8 (b) &tkT. H8j&^ffl 

IJSOOKHz K*f LT+it^X-f 7^>^/iiS^ 

It, S&#7.X1±S[CDL E 3 0 (ffi<5£) *«^T^ 

[0 0 5 4] £/^> dOD^ijOC-MOS FETCO^r > 
*;l/C0BWi:fi$LCOH«liL/W=5/2 OT&^o 
[0 0 5 5] 



20cm 2 / V- sec, &L±. N - ^ *r > *)V<D&Wi 
&**5 0 cm 2 /V -sec. aiit^S^t^TF 

[0 0 5 6] fiEoT, O8tlt.PI*r^$0<, X^'yf 
[#«WjE 2 ] 

miE*t**gi£] hio* 

[SflE^ffi] ^5g 
[8F#cDt£0*l] 

1 ^7Xlfi 

2' BWfigfiLfcBt 

3 S i O- m 

5 

8 SiO^l 



(51) lot. CL 3 8»9JE# frrtSaS^ FI fifcffiS^SSr 

H 0 1 L 27/12 P 8728 -4M 
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